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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
03/19/2009 has been entered. 

Status of Claims 

1 . Amendment filed 03/19/2009 is acknowledged. Claim 9 is added. Claims 
1,4,7,8,9 are pending. 

Newly submitted claim 9 is directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: Inventions of claim 1 
and claim 9 are directed to related methods having different function and effect: method 
of claim 1 is directed to method of generating three-dimensional structure-activity 
relationship, whereas method of claim 9 is directed to method for designing a protein- 
binding test compound. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claim 9 is are withdrawn from consideration as 
being directed to a non-elected invention. See 37 CFR 1 .142(b) and MPEP § 821 .03. 
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Claim Rejections - 35 USC § 112, second paragraph. 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sinall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1 ,4,7,8 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The reasons rejection is applied for the following reasons as applied to claim 1 ; 
consequently, claims 4, 7,8 are rejected for the same reasons. 

The rejections are presented in the sequence of the steps of the claims, with, 
where applicable, response to arguments related to corresponding rejections made in 
the preceding Office action. 

A. Claim 1: The claims address generating QSAR relationship for a 
compound generated from a plurality of molecules. However, the claim does not 
address how the compound is being generated. Rather, the claim is directed to 
determining QSAR for plurality of known compounds. 

B. The claims are amended to address "chemical compound derived from a 
plurality of molecules each having a related pharmacological activity" The metes and 
bounds of the term "related pharmacological activity" is not clear and is not defined in 
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specification. For example, will treating blood circulation disorders be considered to be 
a related pharmacological activity? And if so, to combine such "unrelated" compounds 
as heparin, blood coagulation proteins, iron salts, and aspirin? Note that applicant in 
the response to rejection "I" (p. 11, last paragraph of the response) specifically states 
that "there is not a strict structural requirement for each of plurality of molecules being 
superposed". 

Further, what will be the merit of clustering together coordinates of atoms of such 
unrelated compounds per step B of the method? 

Furthermore, what will be the significance of generating a new compound out of 
coordinates of atoms of such unrelated compounds. Note that the examples in 
specification are limited to structurally related sets of steroids or Cox inhibitors. 

C. Step C: The claim addresses interaction between atoms and represented 
points. The latter, "represented points", is a calculated 3D coordinates in virtual space. 
It is not clear how atoms may have "interaction" with such "represented points". In 
particular, it is not clear how an atom and a "represented point" may have such 
interactions as steric, electrostatic, or hydrophobic. Furthermore, inasmuch as the 
claims encompass clustering of atoms of potentially structurally unrelated compounds, 
such clustering may be a result of combining atoms of different nature (e.g., carbon and 
nitrogen), and thus even if "represented point" have been inheriting property of 
originating atoms (which it is not), the resulting "representation" would bear some 
indefinite characteristics. 

Applicant argues that known methods, such as CoMFA, CoMSIA, and other have 
accomplished the same determining of interactions. However, said references address 
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superposition of compounds witli similar structures, unlil<e the instant metliod wliicli 
allows the compounds to have different structures. 

Further, applicant highlights (p. 13 of the response of 03/19/2009) that the 
difference of the instant invention is the different nature of the "represented point": 

Instead of using a probe atom, the present application directs the use of a represented point, 
which is a different point of reference within the molecule being analyzed and is determined using a 
different method when compared to traditional CoMFA 

p. 37, line 18 of specification agrees that "referenced point" is based only on 
atomic coordinates - I.e., a that "referenced point" is merely a set of 3D coordinates, 
not having any of steric, electrostatic, or hydrophobic properties that an atom might 
have (except that Examiner already expressed disagreement that an atom possesses 
hydrophobic properties). 

Therefore, Examiner maintains that it is not clear how a set of coordinates (I.e., a 
represented point) might have steric, electrostatic, or hydrophobic interactions with 
other atoms. 

D. Step C: The step requires calculation of interactions between the atoms of 

clustered molecules. Is it every and each atom of each molecule. If yes, then it is not 
clear how all the atoms interact with a lesser number of "represented points" - which is 
lesser because B1-B5 clustering steps terminate as soon as predetermined distance 
threshold is exceeded. If not all the atoms, then it is not clear what portion of atoms is 
to be considered; also, then it is not clear how each atom is assigned an activity value 
pre step E. 



Application/Control Number: 10/530,550 
Art Unit: 1631 



Pages 



E. Claim 1, process D: process D is directed to correlating statistical analysis of 
interactions between atoms and "represented points". As addressed in the preceding 
paragraph, it is not clear what is the significance of interaction between an atoms and 
an arbitrary "represented point". 

Further, it is not clear how and what plurality of "correlation coefficients" is being 
calculated, and what "activity predicting formula" is being formed. 

F. Step D: "calculating correlation with said pharmacological activity". As addressed 
above a "related pharmacological activity" is a vague term, and it is not clear how the 
calculating of correlation of interaction of "represented points" and atoms of possibly 
structurally unrelated compounds with broadly addressed "related activity" is being 
carried out. 

G. Further, step D recites "forming an activity prediction formula" . The specification 
does not provide support anywhere for a method comprising forming an activity 
prediction formula, and thus the claim is not being commensurate in scope with the 
specification. Specification does not teach any activity prediction formula; the only 
formula addressed is the one on Fig. 3. However, neither the activity shown in the table 
of Fig. 3, nor the terms used in the formula are explained in the specification. It seems 
from the specification, p. 30, first paragraph, that Fig. 3 addresses function evaluating 
interactions between the represented point and the molecules, rather than "activity 
prediction formula" addressed in the claim. Also, as written, it is unclear whether said 
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"forming an activity prediction formula" is an active method step to be practiced in 
addition to step of "calculating correlation with said pharmacological activity". 

H. Step E: It is not clear how activity value for each atom of plurality of different 
molecules - presumably having different amount of atoms - is overlayed on a region 
(which region?) of one compound (which is the derived chemical compound) 

Note that in view of the vagueness and indefiniteness of the claims, addressed 
above, rejections over prior art are not being applied at this point. 



Claim Rejections - 35 USC § 112, first paragraph (written description). 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tlie invention, and of tlie manner and process of 
malting and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1,4,7,8 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventors, at the time the 
application was filed, had possession of the claimed invention. The rejection is applied 
for the following reasons: 
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A. Claims 1 ,4 introduce new matter as they use the phrase "assigning activity 
prediction value to each atom". There is no disclosure in the specification of "assigning 
activity prediction value to each atom" and there is no guidance on how to practice the 
claimed method as instantly claimed. 

Applicant argues that one of ordinary skill in the art could be guided by the 

teachings of Cramer et al., U.S. Patent No. 5,025,388, to plot the activity prediction 

values. First, the Cramer patent is not incorporated by reference, and thus does not 

provide written description for the instant invention. Second, as follows from 

applicant's discussion, p. 17 of the response of 03/19/2009, Fig. 3 demonstrates 

CoMFA data table, and equation derived therefrom. However, applicant highlights the 

different nature of the "represented point" as compared to "probe atoms" of CoMFA (p. 

1 3 of the response of 03/1 9/2009): 

instead of using a probe atom, ttie present application directs ttie use of a represented point, 
wiiicti is a different point of reference wittiin ttie molecule being analyzed and is determined using a 
different method when compared to traditional ColVIFA 

B. The claims are amended to address method for generating a three- 
dimensional quantitative structure-activity relationship for a chemical compound derived 
from a plurality of molecules each having a related pharmacological activity. Such 
amendment represents a new matter as specification does not address chemical 
compound derived from a plurality of molecules each having a related pharmacological 
activity. At best, in one instance. Summary section of specification, p. 15, lines 10-15, 
addresses the intention of the invention (not supported elsewhere in specification) for a 
method of extracting and displaying characteristics of a compound based on the atomic 
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coordinates of plural molecules which are superposed in a virtual space. "Compound 
based on the atomic coordinates" is viewed as in silico representation based on the 
atomic coordinates as opposed to chemical compound derived from other molecules as 
now addressed in the claims. Further, with regard to said chemical compound, the 
claims now address displaying said activity prediction values of each atom of said 
plurality of molecules overlayed on a region of said compound. This is not supported by 
specification as well. 

The inventor must be able to describe the item to be patented with such clarity 
that the reader is assured that the inventor actually has possession and knowledge of 
the unique method that makes it worthy of patent protection. The reader can certainly 
appreciate the goal but establishing goals does not make a patent. As the Court of 
Appeals for the Federal Circuit stated in a case involving similar issues, an inadequate 
patent description that merely identifies a plan to accomplish an intended result "is an 
attempt to preempt the future before it has arrived." Fiers v. Revel, 984 F.2d 1 164, 1 171 
(Fed. Cir.1993). To satisfy the written-description requirement, the specification must 
describe every element of the claimed invention in sufficient detail so that one of 
ordinary skill in the art would recognize that the inventor possessed the claimed 
invention at the time of filing. Vas-Caih, 935 F.3d at 1563; see also Lockwood v. 
American Airlines, Inc., 107 F.3d 1565, 1572 (Fed. Cir. 1997) (patent specification must 
describe an invention and do so in sufficient detail that one skilled in the art can clearly 
conclude that "the inventor invented the claimed invention"). There is no demonstration 
in the specification that applicants generated any chemical compound derived from a 
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plurality of molecules each having a related pharmacological activity. Similarly to In re 
Wilder, 736 F.2d 1516 (Fed. Cir. 1984), cert, denied, 469 U.S. 1209 (1985) the 
specification did "little more than outline] goals appellants hope the claimed invention 
achieves and the problems the invention will hopefully ameliorate." Section 112, first 
paragraph, requires the patentee to "show that an invention is complete by disclosure of 
substantially detailed, relevant identifying characteristics which provide evidence that 
applicant was in possession of the invention. As was mentioned in the rejection, the 
Court of Appeals for the Federal Circuit stated in a case involving similar issues, an 
inadequate patent description that merely identifies a plan to accomplish an intended 
result "is an attempt to preempt the future before it has arrived." Fiers v. Revel, 984 F.2d 
1164, 1171 (Fed. Cir. 1993). 

B. Step D recites "forming an activity prediction formula" . The specification does not 
provide support anywhere for a method comprising forming an activity prediction 
formula, and thus the claim is not being commensurate in scope with the specification. 
As written, it is unclear whether said "forming an activity prediction formula" is an active 
method step to be practiced in addition to step of "calculating correlation with said 
pharmacological activity". 



Claim Rejections - 35 USC § 112, first paragraph (enablement). 
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4. Claims 1,4,7,8 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claims contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

First, the claims address use of "activity prediction formula". Specification 
does not teach any activity prediction formula; the only formula addressed is the one on 
Fig. 3. However, neither the activity shown in the table of Fig. 3, nor the terms used in 
the formula are explained in the specification. It seems from the specification, p. 30, 
first paragraph, that Fig. 3 addresses function evaluating interactions between the 
represented point and the molecules, rather than "activity prediction formula" addressed 
in the claim. As follows from applicant's discussion, p. 17 of the response of 03/1 9/2009, 
Fig. 3 demonstrates CoMFA data table, and equation derived therefrom. However, 
applicant highlights the different nature of the "represented point" as compared to 
"probe atoms" of CoMFA (p. 1 3 of the response of 03/1 9/2009): 

Instead of using a probe atom, the present application directs the use of a represented point, 
which is a different point of reference within the molecule being analyzed and is determined using a 
different method when compared to traditional CoMFA 

Thus an artisan would not know how to make the invention as claimed without undue 
experimentation. 

Applicant is warned against introducing new matter into specification. Note that 
none of multiple references addressed throughout specification are incorporated by 
reference. 
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Second, with regard to compounds being used for generating a new cliemical 
compound, claims 1,4,7,8 are rejected under 35 U.S.C. 112, first paragrapii, because 
the specification, while being enabling for clustering atoms of compounds having similar 
structure and subsequent extraction of relevant information from "represented points" 
generated thereby, do not reasonably provide enablement for generating quantitative 
structure-activity relationship for a chemical compound derived from a oluralitv of 
molecules each having a related pharmacological activity (emphasis added). 

The breadth of the claims encompass clustering of molecules that have no 
common structure with the only similarity being "related pharmacological activity". As 
the metes and bounds of the term "related pharmacological activity" is not clear and is 
not defined in specification, as discussed above, the claims address clustering of 
molecules of unrelated structure. In the example made above, treating blood circulation 
disorders can considered to be a related pharmacological activity. Consequently, the 
claims would encompass clustering of such "unrelated" compounds as heparin, blood 
coagulation proteins, iron salts, and aspirin. Coincidental superposition of atoms of 
such apparently structurally unrelated compounds would result in generating 
"represented points" which "represent" coordinates of atoms of potentially unrelated 
structures. Combination of such arbitrary "represented points" (which are merely 3D 
coordinates) is unlikely to result in a meaningful chemical compound, 

Specification provides working examples for steroids (p.31) or Cox-2 inhibitors 
(p. 55) - i.e., each group having similar structures. Specification does not provide 
guidance on how to carry out the method as claimed and generate chemical 
compounds using compounds which do not have similar structure. 
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Prior art, for example Cramer et al, or Klebe et al, cited in tlie instant 
specification, address QSAR analysis of compounds having similar structure, ratlier 
than having only vague related pharmacological activity in common. 

In view of the above, it is the Examiners position that with the insufficient 
guidance and working examples and in view of unpredictability and the state of art one 
sl<illed in the art could not make and/or use the invention with the claimed breadth 
without an undue amount of experimentation. 



Claim Rejections - 35 U.S.C. § 101 

The following is a quotation of the 35 U.S.C. § 101 : 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter or any new and useful improvement thereof, may obtain a patent 
therefore, subject to the conditions and requirements of this title. 

6. Claims 1,4,7,8 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

Claims 1 ,4,7,8 are drawn to computer based method for generating structure- 
activity relationship. The claims do not recite any physical transformation step, nor they 
recite a tie to another category of invention. 

To qualify as a statutory process, the claims should positively recite the other 
statutory class (the thing or product) to which it is tied, for example by identifying the 
apparatus that accomplishes the method steps, or positively recite the subject mater 
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that is being transformed, for example by identifying the material that is being changed 
to a different state or thing. In the instant case, claims do not recite any physical 
transformation step. Further, there is no step in the claims that recites a tie to another 
category of invention. 

Addressing a method as "computer based" does not describe any particular 
suitably programmed processor, nor does claim 4 specify that any of the essential 
method steps are done using a suitably programmed computer. The use of a specific 
machine or transformation of an article must impose meaningful limits on the claim's 
scope to impart patent-eligibility. Therefore, the claims are drawn to non-statutory 
subject mater for failing to recite a step that ties the method to another category of 
invention. 

Further, the involvement of the machine or transformation in the claimed process 
must not merely be insignificant extra-solution activity. Nominal post solution activity, 
such as displaying will not be considered sufficient to convert a process that otherwise 
recites only mental steps into statutory subject matter. Steps directed to pre- or post- 
solution activity, or preamble limitations that require the claimed process to comprise 
machine implemented steps, will not be considered sufficient to convert a process that 
otherwise recites only mental steps into statutory subject matter. 



Conclusion, 

7. No claims are allowed 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Michael Borin whose telephone number is (571 ) 272- 
0713. The examiner can normally be reached on 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorle Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael Borin, Ph.D./ 
Primary Examiner, Art Unit 1631 
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